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The asymmetric unit of the title compound, Ci5H 15 N 3 02, 
comprises two crystallographically independent molecules (A 
and B), each having an E conformation around the C=N 
bond. In each molecule, there is an intramolecular O— H- ■ N 
hydrogen bond making an S(6) ring motif. The dihedral angles 
between the substituted phenyl rings are 17.49 (9) and 
10.03 (9)°. In the crystal, N— H- ■ O hydrogen bonds link 
neighbouring independent molecules into infinite chains, of 
the type -A-B-A-B-, along the a axis, enclosing R l 2 (l) ring 
motifs. The chains are linked by N— H- ■ O hydrogen bonds 
and C— H- ■ O interactions, leading to the formation of a 
three-dimensional network. 

Related literature 

For the coordination chemistry of Schiff base and hydrazone 
derivatives, see: Kucukguzel et al. (2006); Karthikeyan et al. 
(2006). For 4-aminobenzohydrazide-derived Schiff base 
structures, see: Xu (2012); Shi & Li (2012); Bakir & Green 
(2002); Kargar et al. (2012a,£>). For standard bond lengths, see: 
Allen et al. (1987). For hydrogen-bond motifs, see: Bernstein et 
al. (1995). 



Experimental 

Crystal data 

C 15 H 15 N 3 0 2 
M r = 269.30 
Triclinic, PI 
a = 10.2717 (8) A 
b = 11.5668 (10) A 
c = 11.9152 (9) A 
a = 94.544 (3)° 
B = 100.583 (3)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T min = 0.974, r mK = 0.979 

Refinement 

R[F 2 > 2a(F 2 )} = 0.047 

wR(F 2 ) = 0.137 

S = 1.05 

6081 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



NH, 



y = 95.880 (3)° 

V = 1377.28 (19) A 3 

Z = 4 

Mo Ka radiation 
ji = 0.09 mm -1 
T = 291 K 

0.30 x 0.25 x 0.24 mm 



21355 measured reflections 
6081 independent reflections 
3917 reflections with / > 2a(I) 
R in , = 0.028 



365 parameters 

H-atom parameters constrained 
Ap»ax = 0.19 e A~ 3 
Ap mi „ = -0.17 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


02-H2- ■ N3 


0.82 


1.89 


2.6079 (19) 


145 


04-H4- ■ N6 


0.82 


1.86 


2.5826 (17) 


146 


N2-H1N2- ■ 04' 


0.94 


2.01 


2.9342 (18) 


169 


N5-H1JV5- ■ Ol" 


0.95 


1.93 


2.8615 (17) 


167 


Nl-Hl/l-CB" 1 


0.86 


2.42 


3.149 (2) 


142 


C12-H12A- ■ 03 iv 


0.93 


2.51 


3.400 (2) 


160 


C17-H17.4- ■ Ol" 


0.93 


2.53 


3.320 (2) 


143 


Symmetry codes: (i) 


-x + l,-y + l,- 


-z + 1; (ii) 


-y + l,-z + 


1; (iii) x, y + 1, z; 



(iv) x, y, z + 1. 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and PLATON (Spek, 2009). 



t Present address: Structural Dynamics of (Bio)Chemical Systems, Max 
Planck Institute for Biophysical Chemistry, Am Fassberg 11, 37077 Gottingen, 
Germany. 
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Comment 

Schiff bases are one of the most prevalent mixed-donor ligands in the field of coordination chemistry. They play an 
important role in the development of coordination chemistry related to catalysis and magnetism, and supramolecular 
architectures (Karthikeyan et al, 2006; Kucukguzel et al, 2006). Structures of Schiff bases derived from substituted 4- 
aminobenzohydrazide have been reported earlier (Xu, 2012; Shi & Li, 2012; Bakir & Green, 2002; Kargar et al. 
(2012a,i). In order to explore the structure of new Schiff base derivatives, the title compound was prepared and 
characterized crystallographically. 

The asymmetric unit of the title compound, Fig. 1, comprises two crystallographically independent molecules (A and B) 
both with an E conformation around the C=N bond. The bond lengths (Allen et al, 1987) and angles are within normal 
ranges and are comparable to those reported for related structures (Xu, 2012; Shi & Li, 2012; Bakir & Green, 2002; 
Kargar et al. (20\2a,b). In each molecule there is an intramolecular O — H— N hydrogen bond making an S(6) ring motif. 
The dihedral angles between the substituted phenyl rings (C1-C6/C9-C14 in molecule A and C16-C21/C24-C29 in 
molecule B) are 17.49 (9) and 10.03 (9)°, respectively. 

In the crystal, N — H— O hydrogen bonds (Table 1 and Fig. 2) link neighbouring independent molecules into infinite 
chains, of the type -A-B-A-B-, along the a axis, enclosing R'2(7) ring motifs (Bernstein et al, 1995). The chains are 
linked by N-H - 0 hydrogen bonds and C — H— O interactions leading to the formation of a three-dimensional network 
(Table 1). 

Experimental 

The title compound was synthesized by adding 1 mmol of methyl 4-aminobenzoate to a solution of 5-methylsalicyl- 
aldehyde (1 mmol) in methanol (30 ml). The mixture was refluxed with stirring for 30 min and after cooling to room 
temperature a light-yellow precipitate was filtered and washed with diethylether and dried in air. Yellow prismatic 
crystals of the title compound, suitable for X-ray structure analysis, were recrystallized from ethanol by slow evaporation 
of the solvents at room temperature over several days. 

Refinement 

The N-bound H-atoms were located in a difference Fourier map and were constrained to ride on their parent N atoms 
with U is0 (H) = 1.2Ueq(N). The OH and C-bound H atoms were included in calculated positions and treated as riding 
atoms: O-H = 0.82 A, C-H = 0.93 and 0.96 A for CH and CH 3 H atoms, respectively, with U 1S0 (H) = k x U eq (0,C) where k 
= 1 .5 for OH and CH 3 H atoms and = 1 .2 for other H atoms. 

Computing details 

Data collection: APEX2 (Broker, 2005); cell refinement: SAINT (Broker, 2005); data reduction: SA INT (Bruker, 2005); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
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(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 



C30 




Figure 1 

A view of the molecular structure of the two independent molecules of the title compound, showing 40% probability 
displacement ellipsoids and the atomic numbering. The intramolecular O-H - N hydrogen bonds are shown as dashed 
lines (see Table 1 for details). 



q\L / % M f / ft 4 




Figure 2 

A view along the c axis of the crystal packing of the title compound. The N — H-0 hydrogen bonds and the C — H---0 
interactions are shown as dashed lines (see Table 1 for details; Only the H atoms involved in these interactions are 
shown). 

(f)-4-Amino-iV'-(2-hytlroxy-5-methylbenzylidene)benzohydrazitle 



Crystal data 

C I5 H 15 N30 2 
M T = 269.30 
Triclinic, PI 
Hall symbol: -P 1 
a= 10.2717 (8) A 
b = 11.5668 (10) A 



c= 11.9152 (9) A 
a = 94.544 (3)° 
y? = 100.583 (3)° 
y = 95.880 (3)° 
V= 1377.28 (19) A 3 
Z = 4 
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P(000) = 568 

£> x = 1.299 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1125 reflections 

(9 = 2.5-27.4° 

Data collection 

Broker SMART APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2005) 
T mm = 0.974, r max = 0.979 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2<t(^ 2 )] = 0.047 

wR{F 1 ) = 0.137 

S = 1.05 

6081 reflections 

365 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



ju = 0.09 mnr 1 

7=291 K 

Prism, yellow 

0.30 x 0.25 x 0.24 mm 



21355 measured reflections 
6081 independent reflections 
3917 reflections with I > 2o(I) 
R mt = 0.028 

ftnax = 27.2°, 6 m i a = 1.8° 
A = -13->13 
yfc = -14->14 
/ = -15— 13 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll^F 2 ) + (0.0572P) 2 + 0.203 IP] 

where P = (F a 2 + 2F 2 )/3 
(A/ < r) max < 0.001 
Ap max = 0.19eA- 3 
Ap mm = -0.17eA- 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl */T7 


CI 


0.41397(14) 


0.93883 (14) 


0.73216(13) 


0.0416 (4) 


C2 


0.34820 (17) 


0.95319 (16) 


0.62200 (14) 


0.0525 (4) 


H2A 


0.2819 


0.8953 


0.5835 


0.063* 


C3 


0.37828 (18) 


1.04928 (17) 


0.56949 (15) 


0.0580 (5) 


H3A 


0.3332 


1.0558 


0.4955 


0.070* 


C4 


0.47549 (17) 


1.13830 (16) 


0.62444(14) 


0.0505 (4) 


C5 


0.54375 (16) 


1.12428 (15) 


0.73354(14) 


0.0507 (4) 


H5A 


0.6107 


1.1819 


0.7714 


0.061* 


C6 


0.51343 (15) 


1.02622 (15) 


0.78609 (14) 


0.0467 (4) 


H6A 


0.5604 


1.0183 


0.8591 


0.056* 


C7 


0.36676 (14) 


0.83795 (14) 


0.78761 (13) 


0.0426 (4) 


C8 


0.48321 (16) 


0.68945 (14) 


1.02368(14) 


0.0456 (4) 
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H8A 


0.5691 


A TOO 1 

0. /281 


1 A/I /C"7 

1.046 / 


a Arc* 

0.055* 


C9 


0.43816 (16) 


A C A C 1 T / 1 ,4 \ 

0.59517 (14) 


1.08529 (14) 


A f\ A A f / A\ 

0.0446 (4) 


CIO 


0.31463 (1 /) 


A CT71H /1 CA 

0.52/10 (15) 


1 A/1 Hf\Ci / 1 c\ 

1.04/09 (id) 


A Af if ( A\ 

0.0515 (4) 


Cll 


a OTOQ /"OA 
O.Z /^O (Z) 


A /I T /TA 1 /I /T\ 

U.436U1 (16) 


1 1 AO K /I OA 

l.lOolj (19) 


A A/TCA ( C\ 

0.065U (5 ) 


T T 1 1 A 

H11A 


0.1992 


A ") O O A 

0.3889 


1.0822 


A AlO ik 

0.078* 


C12 


a i /co /i /o a 
0.3624 (2) 


A /I 1101 / 1 /CA 

0.41382 (16) 


1 TA/CTl /1 OA 

l.z06 11 (15) 


A A/C A O /C\ 

0.0648 (5) 


T T 1 1 A 

H12A 


a nn 

0.3353 


0.3532 


1.2473 


A mo ;k 

0.078* 


Cl3 


A AO AH /ON 

0.4847 (2) 


0.47943 (16) 


1 O /I /"A/" /1 C\ 

1.24696 (15) 


0.0584 (5) 


Cl4 


n cmrn / 1 oa 

0.51992 (18) 


0.56874 (15) 


1 10/10/1 /1 C\ 

1.18424 (15) 


A AC1C / A\ 

0.0525 (4) 


T T 1 A A 

H14A 


a /cm 'j 
U.6UZ3 


0.6134 


1.2093 


0.063* 


C15 


U.5 /63 (3) 


U.45z3 (z) 


1.35265 (18) 


0.0848 (/) 


TT1 f » 

H15A 


0.6484 


0.4149 


1.3308 


A 1 O "7 rfc 

0.127* 


TJ 1 CD 

ril jd 


U.5Z /6 


A A A 1 1 
U.4U1 1 


1.5y4z 


A 1 0*7* 

U. Iz /* 


H15C 


0.6115 


0.5234 


1 /I AAf 

1.4005 


0.127* 


do 


A f\£Af\0 /1 jCA 

0.06408 (16) 


0.3030s (14) 


0.48957 (14) 


A A A £C\ / A\ 

0.0469 (4) 


CI / 


A ACOAA H\ 

— U.U5809 (1 /) 


0.34582 (1 /) 


0.48283 (16) 


A ACT) 
0.05 11 (5) 


TT1 H » 

H17A 


A 1 1 

—0.1126 


A 1 A CC 

0.3465 


A /I 1 1 /I 

0.4114 


A A/CAst; 

0.069* 


C18 


A 1 AA1 /OA 
— U.1UU1 (Z) 


A TOIT) /I o\ 

U.38 III (18) 


0.5 /992 (1 /) 


A A^O 1 /C\ 

U.U681 (5) 


H18A 


-0.1829 


0.4145 


0.5733 


0.082* 


C19 


A AOAO /oa 

— U.UZU9 (z) 


U.358 /Z (19) 


0.686^1 (1 /) 


0.0691 (5) 


CzO 


A 1 AAT /"0\ 

U.1UU/ (z) 


A 1 A CI ZO\ 

U.3453 (z) 


A /rATAA /i n\ 

o.oyjyu (1 /) 


A ATAA //Z\ 

o.o /oy (6) 


T TO A A 

H20A 


A 1 Cf 1 

0.1551 


A 1 A A £ 

0.3446 


A H Z' C A 

0.7654 


A AOCi 

0.085* 


Czl 


a 1 a 1 on /1 OA 

(J. 14190 (18) 


A 1 A1 / 1 7\ 
0.303 10 (1 /) 


A CAOAA /1 C\ 

0.59809 (15) 


A ACAA /C\ 

0.0590 (5) 


Hzl A 


A 1 

0.ZZ41 


A T7C 1 
O.Z /M 


U.6053 


A AT 1 sk 
O.U / I * 


Czz 


All OH / 1 /CA 

U. 11833 (16) 


0.ZOZ3V (lj) 


0.38986 (14) 


A A/l/T/r SA\ 

U.0466 (4) 


C23 


-0.00670 (15) 


A lOOCA /1 A \ 

0.18859 (14) 


A AAfA aT /1 >1 \ 

0.09605 (14) 


A f\ A C O / A\ 

0.0458 (4) 


H23A 


A AA/1 A 

—0.0949 


A 1AO A 

0.z0z4 


A AAOA 

0.0929 


A ACC* 

0.055* 


C24 


0.03676 (15) 


A 1 /I T A*7 / 1 /I \ 

0.14797 (14) 


A A f\n A 1 /I IN 

-0.00741 (13) 


A Ayf71 / A'\ 

0.0433 (4) 


Cz5 


U.IoojI (15) 


U.lzUo5 (14) 


U.UU5oo (14) 


A A/1 C/1 {A\ 

U.U454 (4) 


C26 


A O AO 11 / 1 TA 

U.zUzl3 (1 /) 


A ATA n / 1 £\ 

U.U/91Z (16) 


—0.10588 (16) 


A act/: /c\ 
U.U5 /6 (5) 


H26A 


0.2885 


0.0610 


-0.1046 


A A f~ A^; 

0.069* 


Cz / 


A mi/; /i o\ 

U. 11136 (18) 


A f\H AAA / 1 £\ 

0.0o414 (lo) 


— O.zU /80 (16) 


0.059 / (5) 


T T1 T A 

Hz/A 


a ni£ 

0.1376 


A A") £ A 

0.0364 


0.2746 


A AT">* 

0.072* 


C28 


-0.01883 (18) 


0.08963 (16) 


-0.21308 (15) 


0.0557 (5) 


C29 


-0.05284 (16) 


0.13124 (15) 


A 1 1 11 f / 1 \ 

-0.11215 (14) 


A A/IAC / A\ 

0.0495 (4) 




A 1 1(1/1 

— U.1394 


A 1 A OA 

U. 149U 


n inn 
—(J. 1139 


A ACO* 

U.U59 


C30 


A 1 1 /O /O \ 

-0.1168 (2) 


A AHA1 

0.0702 (2) 


-0.32422 (16) 


0.0785 (6) 


H30A 


-0.1578 


0.1401 


-0.3377 


0.118* 


m ad 
H3UB 


—0.1841 


A AAT1 


—0.3208 


Alio* 

U.118* 


H30C 


A AT 1 C 

-0.0715 


A AC A A 

0.0509 


A 1 O C £ 

0 .3856 


A 1 1 OA 

0.118* 


JN 1 


U.50Z/3 (18) 


1 Ol COO /1 c\ 

1.Z3589 (15) 


0.5 / 15 / (14) 


U.U / lo (5) 


T r i a 

H1A 


0.4596 


I.z4z5 


A CA') O 

0.5038 


A AO/: * 


H1B 


A C /"O A 

0.5630 


1.2907 


A /"A/" A 

0.6060 


0.086* 


N2 


0.45092 (13) 


0.80883 (12) 


0.88017 (11) 


0.0473 (3) 


H1N2 


0.5423 


0.8349 


0.8962 


0.057* 


N3 


0.40512 (13) 


0.71958 (12) 


0.93778 (12) 


0.0474 (3) 


N4 


-0.0612 (2) 


0.4296 (2) 


0.78470 (17) 


0.1166 (8) 


H4A 


-0.1376 


0.4551 


0.7801 


0.140* 


H4B 


-0.0101 


0.4297 


0.8506 


0.140* 
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N5 


0.03008 (13) 


0.24063 (13J 




0.z88z8 (11) 


A AC AA / A \ 

0.0509 (4) 




HUNS 


-0.0634 




a o i nn 
U.2J99 






A A£ 1 * 

U.U61 




JNo 


0.07587 (12) 


A '"l AC CO / 1 *">\ 

U.ZvddZ (12) 




a i m / 1 i \ 
U.lVloo (11) 


A A/1 £A 

U.U464 (3) 




m 
\j i 


0.25527 (10) 


u. / oj44 yi i ) 




\J. 1 JOUVJ ^1 \J) 


U.Ujoj ) 




02 


0.22764 (12) 


0.54605 (12) 




0.95216 (12) 


0.0704 (4) 




H2 


0.2591 




0.6017 




0.9231 


0.106* 




03 


0.23698 (11) 


0.24990 (12) 




0.39557 (10) 


0.0596 (3) 




04 


0.25969 (10) 


0.13154(11) 




0.09292 (10) 


0.0552 (3) 




H4 


0.2266 




0.1546 




0.1469 


0.083* 




Atomic displacement parameters (A 2 ) 




T 7"1 1 


T 799 

U 


t rt3 

U 33 




t rl 9 




T 793 

u 


CI 


0.0320 (8) 


0.0510(10) 


0.0423 


;9) 


0.0098 (7) 


0.0070 (7) 


0.0025 (7) 


C2 


0.0493 (10) 


0.0606(11) 


0.0427 


;io) 


0.0039 (8) 


-0.0005 (8) 


0.0006 (8) 


C3 


0.0627(11) 


0.0695 (13) 


0.0394 


;io) 


0.0108 (9) 


0.0012 (8) 


0.0074 (9) 


C4 


0.0528 (10) 


0.0540(11) 


0.0490 


;io) 


0.0141 (8) 


0.0146 (8) 


0.0099 (8) 


C5 


0.0425 (9) 


0.0509 (10) 


0.0554 


;n) 


0.0041 (7) 


0.0035 (8) 


0.0024 (8) 


C6 


0.0385 (8) 


0.0546 (10) 


0.0448 


;9) 


0.0091 (7) 


0.0001 (7) 


0.0065 (8) 


C7 


0.0316(8) 


0.0521 (10) 


0.0436 


[9) 


0.0071 (7) 


0.0065 (7) 


-0.0001 (7) 


C8 


0.0412 (9) 


0.0468 (9) 


0.0474 


;9) 


-0.0015 (7) 


0.0095 (7) 


0.0034 (7) 


C9 


0.0476 (9) 


0.0415 (9) 


0.0466 


;9) 


0.0020 (7) 


0.0176 (8) 


0.0011 (7) 


CIO 


0.0489 (10) 


0.0495 (10) 


0.0574 


;n) 


0.0009 (8) 


0.0183 (9) 


0.0002 (8) 


Cll 


0.0615 (12) 


0.0503 (11) 


0.0861 


:i5) 


-0.0065 (9) 


0.0314(11) 


0.0020 (10) 


C12 


0.0815(14) 


0.0470(11) 


0.0766 


;i4) 


0.0047 (10) 


0.0428 (12) 


0.0118(10) 


C13 


0.0804 (13) 


0.0466 (10) 


0.0548 


;n) 


0.0138 (9) 


0.0259 (10) 


0.0076 (8) 


C14 


0.0581 (10) 


0.0463 (10) 


0.0529 


;io) 


0.0014(8) 


0.0132(8) 


0.0041 (8) 


C15 


0.122(2) 


0.0713 (14) 


0.0660 


;i4) 


0.0185 (13) 


0.0191 (13) 


0.0254(11) 


C16 


0.0413 (9) 


0.0496 (10) 


0.0476 


;io) 


-0.0005 (7) 


0.0056 (7) 


0.0073 (8) 


C17 


0.0481 (10) 


0.0683 (12) 


0.0524 


;n) 


0.0077 (9) 


0.0026 (8) 


0.0037 (9) 


C18 


0.0568 (11) 


0.0783 (14) 


0.0694 


;i3) 


0.0172(10) 


0.0118(10) 


-0.0016(11) 


C19 


0.0748 (14) 


0.0764 (14) 


0.0577 


;i2) 


0.0163 (11) 


0.0172(11) 


-0.0033 (10) 


C20 


0.0685 (13) 


0.0935 (16) 


0.0475 


;n) 


0.0181 (11) 


0.0021 (10) 


-0.0009 (10) 


C21 


0.0513 (10) 


0.0749 (13) 


0.0485 


;n) 


0.0110(9) 


0.0023 (8) 


0.0044 (9) 


C22 


0.0393 (9) 


0.0522 (10) 


0.0464 


;io) 


-0.0011 (7) 


0.0042 (7) 


0.0109 (8) 


C23 


0.0337 (8) 


0.0553 (10) 


0.0484 


;io) 


0.0044 (7) 


0.0071 (7) 


0.0073 (8) 


C24 


0.0355 (8) 


0.0450 (9) 


0.0474 


:9) 


-0.0010 (7) 


0.0053 (7) 


0.0064 (7) 


C25 


0.0357 (8) 


0.0454 (9) 


0.0523 


;io) 


-0.0022 (7) 


0.0055 (7) 


0.0050 (7) 


C26 


0.0436 (9) 


0.0596 (11) 


0.0700 


;i2) 


0.0034 (8) 


0.0177 (9) 


-0.0029 (9) 


C27 


0.0588 (11) 


0.0628 (12) 


0.0567 


;n) 


-0.0015 (9) 


0.0187(9) 


-0.0044 (9) 


C28 


0.0565 (11) 


0.0569 (11) 


0.0494 


;io) 


-0.0032 (8) 


0.0057 (8) 


0.0024 (8) 


C29 


0.0377 (8) 


0.0581 (11) 


0.0504 


;io) 


0.0030 (7) 


0.0037 (7) 


0.0061 (8) 


C30 


0.0803 (14) 


0.0929 (17) 


0.0531 


;i2) 


-0.0014(12) 


0.0007(11) 


-0.0035 (11) 


Nl 


0.0848 (12) 


0.0661 (11) 


0.0637 


;io) 


0.0052 (9) 


0.0104 (9) 


0.0193 (8) 


N2 


0.0338 (7) 


0.0550 (9) 


0.0521 


;s) 


-0.0008 (6) 


0.0053 (6) 


0.0145 (7) 


N3 


0.0425 (7) 


0.0497 (8) 


0.0504 


;s) 


-0.0001 (6) 


0.0121 (7) 


0.0066 (7) 


N4 


0.1149(17) 


0.170 (2) 


0.0722 


;i3) 


0.0597 (17) 


0.0252 (12) 


-0.0143 (14) 


N5 


0.0348 (7) 


0.0746 (10) 


0.0412 




0.0023 (6) 


0.0060 (6) 


0.0026 (7) 


N6 


0.0358 (7) 


0.0556 (9) 


0.0475 


8) 


0.0006 (6) 


0.0083 (6) 


0.0077 (6) 


01 


0.0343 (6) 


0.0699 (8) 


0.0650 


8) 


-0.0040 (5) 


-0.0003 (5) 


0.0048 (6) 
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02 0.0516(7) 0.0749(10) 0.0781 (9) -0.0115 (6) 0.0052(7) 0.0092 (7) 

03 0.0382 (7) 0.0875 (9) 0.0533 (7) 0.0084(6) 0.0064 (5) 0.0136 (6) 

04 0.0332 (6) 0.0699 (8) 0.0591 (8) 0.0054 (5) 0.0015 (5) 0.0041 (6) 



Geometric parameters (A, ") 



CI— C6 


1.387 (2) 


C18— C19 


1.378 (3) 


CI— C2 


1.392 (2) 


C18— H18A 


0.9300 


CI— C7 


1.469 (2) 


CI 9— N4 


1.372 (3) 


C2— C3 


1.354 (2) 


CI 9— C20 


1.384 (3) 


C2— H2A 


0.9300 


C20— C21 


1.359 (3) 


C3— C4 


1.389 (2) 


C20— H20A 


0.9300 


C3— H3A 


0.9300 


C21— H21A 


0.9300 


C4— Nl 


1.365 (2) 


C22— 03 


1.2320 (19) 


C4— C5 


1.389 (2) 


C22— N5 


1.361 (2) 


C5— C6 


1.374 (2) 


C23— N6 


1.2773 (19) 


C5— H5A 


0.9300 


C23— C24 


1.447 (2) 


C6— H6A 


0.9300 


C23— H23A 


0.9300 


C7— 01 


1.2274 (18) 


C24— C29 


1.395 (2) 


C7— N2 


1.3585 (19) 


C24— C25 


1.396 (2) 


C8— N3 


1.2745 (19) 


C25— 04 


1.3633 (18) 


C8— C9 


1.446 (2) 


C25— C26 


1.376 (2) 


C8— H8A 


0.9300 


C26— C27 


1.375 (2) 


C9— C14 


1.391 (2) 


C26— H26A 


0.9300 


C9— CIO 


1.401 (2) 


C27— C28 


1.390 (3) 


CIO— 02 


1.354 (2) 


C27— H27A 


0.9300 


CIO— Cll 


1.381 (3) 


C28— C29 


1.377 (2) 


Cll— C12 


1.375 (3) 


C28— C30 


1.495 (2) 


Cll— H11A 


0.9300 


C29— H29A 


0.9300 


C12— C13 


1.382 (3) 


C30— H30A 


0.9600 


C12— H12A 


0.9300 


C30— H30B 


0.9600 


C13 — C14 


1.379 (2) 


C30 — H30C 


0.9600 


C13— C15 


1.503 (3) 


Nl— H1A 


0.8600 


C14— H14A 


0.9300 


Nl— H1B 


0.8600 


C15— H15A 


0.9600 


N2— N3 


1.3746 (18) 


C15— H15B 


0.9600 


N2— H1N2 


0.9357 


C15— H15C 


0.9600 


N4— H4A 


0.8600 


C16— C17 


1.386 (2) 


N4— H4B 


0.8600 


CI 6— C21 


1.389 (2) 


N5— N6 


1.3693 (18) 


CI 6— C22 


1.467 (2) 


N5— H1N5 


0.9526 


C17— C18 


1.375 (3) 


02— H2 


0.8200 


C17— H17A 


0.9300 


04— H4 


0.8200 


C6— CI— C2 


117.47(15) 


C19— C18— H18A 


119.6 


C6— CI— C7 


123.98 (14) 


N4— CI 9— C18 


121.6(2) 


C2— CI— C7 


118.34(14) 


N4— CI 9— C20 


120.3 (2) 


C3— C2— CI 


121.66(16) 


CI 8— CI 9— C20 


118.12(18) 


C3— C2— H2A 


119.2 


C21— C20— C19 


121.11 (18) 


CI— C2— H2A 


119.2 


C21— C20— H20A 


119.4 


C2— C3— C4 


120.99(16) 


CI 9— C20— H20A 


119.4 
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p ~\ p T TTT A 

C2 — C3 — H3A 


119.5 


C4 — C3 — H3A 


119.5 


Nl — C4 — C3 


120.40 (16) 


XT 1 /~< /I /-if 

N 1 — C4 — C5 


121.57 (17) 


C3 — C4 — C5 


118.03 (16) 


C6 — C5 — C4 


120.71 (16) 


p / r~^c T tc A 

Co — C5 — H5A 


1 1 A / 

119.6 


C4 — C5 — H5A 


119.6 


L5 — Co — LI 


121.12 (15) 


PC /~i / ti/' a 

C5 — C6 — H6A 


119.4 


CI — C6 — H6A 


119.4 


01 — C7 — N2 


120.24 (15) 


Ol — C7 — CI 


lzz.»4 (14) 


\n p -7 p 1 

N2 — C7 — CI 


116.88 (13) 


N3 — C8 — C9 


1 19.98 (15) 


XTT Z" 1 O TTO A 

N3 — C8 — H8A 


120.0 


p l\ rin TTO A 

C9 — Co — H8A 


1 ^ A A 

120.0 


p 1 zi p /-i i i-\ 

C14 — C9 — CIO 


1 1 o 1 "7 / 1 r\ 

118.37 (15) 


Cl4 — C9 — C8 


1 19.70 (15) 


CIO — C9 — C8 


121.92 (15) 


i*"\T /"• | /\ P 1 1 

02 — CIO — Cll 


118.23 (16) 


/~\t /"" i a pa 

02 — CIO — C9 


122.92 (16) 


Cll — CIO — C9 


1 18.84 (17) 


Cl2 — Cll — CIO 


121.07 (18) 


p 1 o /-ill TT 1 1 A 

Liz — Lll — H11A 


1 1 A C 

119.5 


CIO — Cll — HllA 


119.5 


Cll — Cl2 — Cl3 


12 1 .56 (18) 


P 1 1 P IT TT1 T A 

Cll — C12 — H12A 


119.2 


p 1 T p | -"\ TT1 A . 

C13 — C12 — H12A 


119.2 


C14 — C13 — C12 


116.99 (18) 


C14 — C13 — C15 


121.74 (19) 


C12 — C13 — C15 


121.25 (18) 


Z" 1 1 T /"" 1 /] p (A 

C13 — C14 — C9 


123.14 (17) 


f- -1 •■> y"( -1 ,1 T T -1 A A 

C13 — C14 — H14A 


118.4 


C 9 — C 1 4 — H 1 4 A 


118.4 


C13 — C15 — HI 5 A 


109.5 


P 1 f ■* \ P TTI f T~\ 

C13 — C15 — H15B 


109.5 


TTI f » p 1 f TTI f I - -) 

HI 5 A — C15 — H15B 


109.5 


p 1 T f~~* 1 C TI1 C Z" 1 

C13 — CI 5 — H15C 


109.5 


T T 1 C A | c tti f /-i 

HI 5 A — C15 — H15C 


1 AA C 

109.5 


TTI f D P 1 C TTI f f ~* 

H15B — C15 — H15C 


109.5 


C17 — C16 — C21 


1 1 7.3 1 (16) 


p i -7 PI/ riA^, 

C 1 7 — C 1 6 — C22 


124.35 (15) 


C21— CI 6— C22 


118.28 (15) 


C18— C17— C16 


121.16(17) 


C18— C17— H17A 


119.4 


C16— C17— H17A 


119.4 


C17— C18— C19 


120.81 (18) 


C17— C18— H18A 


119.6 



LzU — Lz 1 — L 1 6 


1 T 1 A O / 1 0\ 

121.48 (18) 


LzU — Lz 1 — Hz 1 A 


1 1 A T 

119.3 


C16 — C21 — H21A 


1 1 A T 

119.3 


03 — C22 — N5 


1 T A AO / 1 /"\ 

120.98 (16) 


(J 3 — Lzz — L 1 6 


1TT OO /1C\ 

lzz. 05 (15) 


N5 — C22 — C16 


1 1 /" it /1/1\ 

116.13 (14) 


N6 — C23 — C24 


120.07 (14) 


N 6 — Lzi — Hz J A 


1 TA A 

120. 0 


Lz4 — Lzi — Hz 3 A 


1 OA A 

lzO.O 


Lz9 — Lz4 — Lz5 


1 1 T* AC / 1 C\ 

117.95 (15) 


Lz9 — Lz4 — Lz3 


1 OA A A / 1 /I \ 

120.09 (14) 


C25 — C24 — C23 


1T1 AT /1/1\ 

121.93 (14) 


04 — C25 — C26 


110A1 

118.01 (14) 


04 — C25 — C24 


122.05 (15) 


/~1A PTC P T /I 

C26 — C25 — C24 


11A AT /1C\ 

119.92 (15) 


PTT p< r\ /■■ PTC 

C27 — C26 — C25 


1 TA /"A /1 

120.60 (16) 


Cz / — Cz6 — HzoA 


1 1 A "7 

119. / 


C25 — C26 — H26A 


1 1 A H 

119.7 


C26 — C27 — C28 


1T1 TT 

121.37 (17) 


p ^> /" PTT TTTT A 

Lzo — Lz7 — Hz/A 


1 1 A T 

119.3 


p T O pn T TT H A 

Lz8 — Lz7 — Hz/A 


H9.3 


p t A PT O p T *7 

C29 — C28 — C27 


in Ai pj pi 

117.21 (16) 


PTA p T O PTA 

C29 — C28 — C30 


1TT TT /10\ 

122.23 (18) 


p T "7 p -) C) PTA 

C27 — C2 8 — C3 0 


1 T A C C / 1 0\ 

120.55 (18) 


C28 — C29 — C24 


122.95 (16) 


PTO /^TA TTTA A 

C28 — C29 — H29A 


118.5 


PT A nT A TTTA A 

C24 — C29 — H29A 


118.5 


PTO p T A TTTAA 

C28 — C30 — H30A 


1 AA C 

109.5 


C28 — C30 — H30B 


1 AA C 

109.5 


TTTA A PTA TTTATT 

H30A — C30 — H30B 


109.5 


PT O p "> p\ TTT ^ 

C28 — C30 — H30C 


109.5 


TTTA A PTA TTT A/" 1 

H3 OA — L 3 0 — H3 0L 


1 AA C 

109.5 


T TT AT~> PTA TTT A/" 1 

H3 0B — L3 0 — H3 0L 


1 AA C 

109.5 


p ^ XT1 TT1A 

C4 — Nl — HI A 


120.0 


p yj XT 1 TT1 n 

L4 — N 1 — H1B 


1 TA A 

120.0 


TT1A XT1 TT1 VI 

H1A — Nl — H1B 


1 TA A 

120.0 


pn XTT XTT 

C7 — N2 — N3 


117.71 (13) 


pn XTT T T 1 XTT 

C7 — N2 — H1N2 


122.5 


XTT XTT TT1XTT 

JN3 — Nz — HINz 


1 1 O /I 

118.4 


/"<0 XTT XTT 

C8 — N3 — N2 


110 T /T /1T\ 

118.76 (13) 


p 1 l\ XT/I TT/1 A 

L19 — N4 — H4A 


1 TA A 

120.0 


p 1 A XT/I TT/1F1 

L 1 9 — N 4 — H4B 


1 TA A 

120.0 


TT/1A XT/1 TT/I TT 

H4A — N4 — H4B 


1 TA A 

120.0 


C22— N5— N6 


118.69 (13) 


C22— N5— H1N5 


121.4 


N6— N5— H1N5 


119.5 


C23— No— N5 


118.36(13) 


C10— 02— H2 


109.5 


C25— 04— H4 


109.5 
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f> / P1 PO 

Co — CI — C2 — C3 


-0.9 (2) 


p 1 ^ p 1 0 p 1 A P nj A 

C 1 7 — C 1 8 — C 1 9 — C20 




-1.3 (3) 


/-in /-i 1 po po 

C7 — CI — C2 — C3 


1 T A pi/" / I pi 

174.06 (16) 


XT/1 p I POA p 1 

N4 — C 1 9 — C20 — C2 1 




1 HA £~ /O \ 

179.6 (2) 


p i / -i o p o p ^ 

C 1 — C2 — C3 — C4 


p\ ^7 po \ 

-0.7 (3) 


p 1 0 pia pin pn 

C 1 8 — C 1 9 — C20 — C2 1 




A A \ 

0.9 (3) 


p o PI p a XT 1 

Lz — C3 — L4 — N 1 


1 TO Cf\ f 1 T\ 

—178.50 (17) 


pi a p^A pn p 1 




A A /0\ 

0.0 (3) 


/no /"" " O /—i ^ r~\ r 

C2 — C3 — C4 — C5 


1.9 (3) 


p 1 ^ p 1 s~ PO 1 pnj A 

C17 — C16 — C21 — C20 




-0.4 (3) 


XT 1 /"" /I /-if PZT 

N 1 — C4 — C5 — C6 


1 to a / /1 pi 

178.96 (16) 


POO p | / PO 1 p 0 A 

C22 — C16 — C21 — C20 




1 —1 / p>o / 1 ON 

176.92 (18) 


C3 — C4 — C5 — Co 


1 A /") \ 

-1.4 (3) 


pin p 1 /_ poi A") 

C 1 7 — C 1 6 — CzZ — O J 




163. lz (17) 


p A PC /' 1 /_ p 1 

C4 — C5 — Co — C 1 


A 0 po \ 

-0.2 (3) 


PO 1 pi /" poo /"VT 

Cz 1 — L 1 6 — Lzz — O J 




1/11 /o \ 

-14.1 (3) 


/no /n | p s~ Pf 

L2 — CI — Co — C5 


1.3 (2) 


p< -1 ^ p 1 >-- POO \Tf 

C 1 7 — C 1 6 — C22 — N 5 




-15.7 (2) 


pn p 1 /n p pf 

C 7 — C 1 — C 6 — C 5 


-173.31 (15) 


P1I pi r POO \Tf 

C2 1 — C 1 6 — C22 — N 5 




1 P7 1 A / 1 f N 

167.10 (15) 


p / p 1 p -7 /-^i 

Co — C 1 — C7 — Ol 


1 f f p_ p\ / 1 /-\ 

155.69 (16) 


XT/T p O ^) p • 0 A pin 

N 0 — Lzi — Cz4 — Czy 




1 *70 f>n / 1 c \ 

-178.99 (15) 


c • ~\ p 1 pt r\~\ 

L2 — CI — C7 — Ol 


1 O A 

—18.9 (2) 


\T/" POO PO A p O C 

N6 — C23 — C24 — C25 




0 0 /o\ 

3.2 (2) 


/- • / /n 1 pn \n 

Co — CI — C7 — N2 


-21.9 (2) 


PO A PO A PO C /A ^ 

C29 — C24 — C25 — 04 




-178.41 (14) 


plO p 1 I p »7 \to 

C2 — C 1 — C7 — N2 


1/"") O / 1 /I \ 

163.53 (14) 


p 0 O PO /I p 0 ^ /"^v /l 

C23 — C24 — C25 — 04 




-0.5 (2) 


XT') ro /"^a \ a 

N 3 — C 0 — C 9 — C 1 4 


-174.96 (15) 


C • 0 A po /I PTf po /T 

Lz9 — Cz4 — Lz5 — Lzo 




A O ZO\ 

0.3 (2) 


XT') /"" 0 i~^c\ n a 

N3 — C8 — C9 — CIO 


A ZO\ 

6.4 (2) 


POI po /I p O C p ^ O /_ 

Cz3 — Lz4 — Cz5 — Czo 




1 TO 1 1 / 1 £A 

178.13 (16) 


C 1 4 — C9 — C 1 0 — 02 


179.69 (16) 


/ -\ .« PO C PO / P O ^7 

04 — C25 — C26 — C27 




1TO TO /I f\ 

178.73 (15) 


p 0 /-in P 1 A /~\0 

C 8 — C 9 — C 1 0 — 02 


1 /" /O \ 

-1.6 (3) 


p 0 A P O C p < O /" P O "7 

C24 — C25 — C26 — C27 




0.0 (3) 


C 1 4 — C9 — C 1 0 — C 1 1 


-0.8 (2) 


PTf po £ f^^H POO 

C25 — C26 — C27 — C28 




A A /O \ 

-0.4 (3) 


C8 — C9 — CIO — Cll 


1 TT AO / 1 zT\ 

177.92 (16) 


t-^Mi m r^^o nn 

C26 — C27 — C28 — C29 




A A ZO\ 

0.4 (3) 


/~\0 f * -i p, *n -i -i pi \ r\ 

02 — CIO — Cll — C12 


1 T O f -1 / 1 T\ 

-178.53 (17) 


PO/' POT POO POA 

C26 — C27 — C28 — C30 




1 T O P O / 1 

-178.63 (17) 


p • i\ p "• 1 f\ p \ 1 f i -1 0 

C9 — CIO — Cll — C12 


1.9(3) 


p 0 T p<0 O PO A p < O /I 

C27 — C28 — C29 — C24 




-0.1 (3) 


pi A pi 1 pn pi") 

CIO — Cll — Liz — C13 


1 O /") \ 

-1.8 (3) 


p^a poo p 0 /I 

C30 — C28 — C29 — C24 




1 TO A A / 1 T\ 

178.90 (17) 


p 1 1 p 1 0 pio pi>i 
Cll — C12 — C13 — C14 


A A /"I \ 

0.4 (3) 


/"<OC po /I POA POO 

C25 — C24 — C29 — C28 




A O ZO\ 

-0.2 (2) 


Cll — Cl2 — Cl3 — Cl5 


1 T O A O /10\ 

-178.03 (18) 


/~1 0 O /no /I /no A /n 0 O 

C23 — C24 — C29 — C28 




1 TO 1 A /1 S~ \ 

-178.10 (16) 


p 1 0 p 1 p 1 < pa 

C12 — C13 — C14 — C9 


0.7 (3) 


s\ I PT XTO XT') 

Ol — C7 — N2 — N3 




-1.8 (2) 


C\A. CQ 


1 70 1 7 n 7 s ! 


pi P7 7\J9 vr-5 




1 7^ 7Q (\ X\ 


CIO— C9— CI 4— C13 


-0.5 (3) 


C9— C8— N3— N2 




-179.45 (14) 


C8— C9— C14— C13 


-179.26 (16) 


C7— N2— N3— C8 




178.80(14) 


C21— CI 6— CI 7— C18 


0.0(3) 


03— C22— N5— N6 




-0.6 (2) 


C22— CI 6— CI 7— C18 


-177.14(17) 


CI 6— C22— N5— N6 




178.23 (14) 


C16— C17— C18— C19 


0.8 (3) 


C24— C23— N6— N5 




-178.08 (14) 


CI 7— CI 8— CI 9— N4 


-179.9 (2) 


C22— N5— N6— C23 




-177.96(14) 


Hydrogen-bond geometry (A, °) 


D—K-A 


D — H 


n-A 




D—R-A 


02— H2-N3 


0.82 


1.89 


2.6079 (19) 


145 


04— H4-N6 


0.82 


1.86 


2.5826 (17) 


146 


N2— H17V2-04 i 


0.94 


2.01 


2.9342 (18) 


169 


N5— HlAft-Ol* 


0.95 


1.93 


2.8615 (17) 


167 


Nl— mA-03 m 


0.86 


2.42 


3.149 (2) 


142 


C12— H12^-03 iv 


0.93 


2.51 


3.400 (2) 


160 


C17— H17y4-01 fi 


0.93 


2.53 


3.320 (2) 


143 


Symmetry codes: (i) -x+1, -y+l, -z+1; (ii) 


-x, -y+l, -z+1; (iii) x, y+l, 


z; (iv)x,y, z+1. 
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